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([SHULPHQWDODQDO\VHVRQFHOOXODUSRO\PHUVIRUJHRWHFKQLFDO
DSSOLFDWLRQV
/RUHOOD0RQWUDVLRD0LFKHOH3ODFLGR$QWRQLR*DWWRD
D8QLYHUVLWjGHJOL6WXGLGL3DUPD',&$7H$9LDOHGHOOH6FLHQ]H3DUPD,WDO\
$EVWUDFW
&HOOXODU SRO\PHUV UHSUHVHQW DQ LPSRUWDQW FDWHJRU\ ZLWKLQ WKH DUHD RI WKH SRO\PHULF PDWHULDOV $OWKRXJK WKHVH PDWHULDOV DUH
H[SHULHQFLQJDJURZLQJLPSRUWDQFHIURPERWKDQLQGXVWULDODQGDQHFRQRPLFSRLQWRIYLHZWKHUHLVQRWVXFKDELJDQGGHWDLOHG
FRUUHVSRQGLQJ VFLHQWLILF OLWHUDWXUH ([FHSW IRU WKH UHVHDUFKHV GLUHFWO\ VXSSRUWHG E\ WKH PDQXIDFWXULQJ FRPSDQLHV PDLQO\
LQWHUHVWHG WKHUH DUHRQO\ IHZ VFLHQWLILF DQG HQJLQHHULQJ VWXGLHV DERXW WKLV DUJXPHQW7KLV DUWLFOH LV DLPHG WR WKHJHRWHFKQLFDO
FKDUDFWHULVDWLRQRIWKHULJLGSRO\XUHWKDQHIRDPDQGWKHH[WUXGHGSRO\VW\UHQHIRDPDQGWKHLUSK\VLFDOPHFKDQLFDOSURSHUWLHV7KH
PHFKDQLFDO EHKDYLRXU LV LQYHVWLJDWHG WKURXJK RHGRPHWULF DQG WULD[LDO WHVWV SHUIRUPHG LQ HLWKHU 385 DQG ;36 VDPSOHV DW
GLIIHUHQWGHQVLWLHV$VDUHVXOWWKHLQIOXHQFHRIWKHGHQVLW\RQWKHUHODWLRQVKLSVWUHVVVWUDLQIRUWKHPDWHULDOVLVREWDLQHG3UDFWLFDO
PHWKRGVDQGSURFHGXUHVDERXWKRZWRDGDSWWKHJHRWHFKQLFDOWHVWVRQVXFKPDWHULDOVGLIIHUHQWIURPWKHVRLODUHDOVRLOOXVWUDWHG
$WWKHHQGRIWKHDQDO\VHVDILUVWDWWHPSWRILQWHUSUHWDWLRQLVJLYHQVRWKDWDQDQDO\WLFDOPRGHOIRUWKHJHRWHFKQLFDOGHVFULSWLRQRI
FHOOXODUSRO\PHUVFDQEHGHYHORSHG
7KH$XWKRUV3XEOLVKHGE\(OVHYLHU/WG
3HHUUHYLHZXQGHUUHVSRQVLELOLW\RIWKHRUJDQL]LQJDQGVFLHQWLILFFRPPLWWHHVRI&15,*
.H\ZRUGV&HOOXODUSRO\PHUVSK\VLFDOPHFKDQLFDOSURSHUWLHV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JHRWHFKQLFDOEHKDYLRXU
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WKHUPDO LQVXODWLRQDQGPHGLFDODQGKHDOWKDSSOLFDWLRQV7KHUHDUHPDQ\XVHV LQFLYLOHQJLQHHULQJ IRUH[DPSOHIRU
VWUXFWXUDO VWUHQJWKHQLQJ RI H[LVWLQJ VWUXFWXUHV (YHQ LQ JHRWHFKQLFDO XVH WKHVH PDWHULDOV KDYH IRXQG D JRRG
HPSOR\PHQWDVLQMHFWLRQIRUVWUHQJWKHQLQJRIIRXQGDWLRQVRLOV>@0DQ\DQDO\VHVKDYHDOUHDG\EHHQFDUULHGRXWLQ
RUGHU WR LQYHVWLJDWH WKHLU HIIHFW RQ YLEUDWLRQ GDPSLQJ EXW RQO\ IHZ VFLHQWLILF DWWHPSWV WR VWXG\ VHLVPLF ZDYHV
GDPSLQJE\PHDQVRISRO\XUHWKDQHPDWHULDOVKDYHEHHQPDGH&RRSHUDWHGZLWKWKHPXOWLQDWLRQDO%$6)8QLYHUVLW\
RI3DUPDKDVUHFHQWO\VWDUWHGDQLQYHVWLJDWLRQFDPSDLJQDLPHGDWWKHHYDOXDWLRQRIWKHHIILFLHQF\RIWKHVHPDWHULDOV
ZLWKUHJDUGWRVHLVPLFDWWHQXDWLRQ+RZHYHUDZLGHPHFKDQLFDOFKDUDFWHULVDWLRQRIVXFKPDWHULDOVLVUHTXLUHGEHIRUH
WKLQNLQJ DERXW WKHLU HPSOR\PHQW LQ WKH VRLO IRU GDPSLQJ SXUSRVHV 7KLV SDSHU VKRZV WKH UHVXOWV UHODWHG WR WKH
JHRWHFKQLFDO FKDUDFWHUL]DWLRQ RI SRO\XUHWKDQH UHVLQV SURYLGHG E\ WKH FKHPLFDOPXOWLQDWLRQDO LQ IRUPV RI VODEV RI
GLIIHUHQWFKDUDFWHULVWLFV
0DWHULDOV
&HOOXODU VROLGV DUH PDWHULDOV FRPSRVHG RI D VHW RI FHOOV RU VSDFHV FRQWDLQLQJ JDV GHOLPLWHG E\ HGJHV DQG
SRVVLEO\VROLGIDFHV*HQHUDOO\LWLVWKHUHIRUHDWZRSKDVHV\VWHPV7KHLUPRVWLQIOXHQFLQJSURSHUW\LVWKHGHQVLW\
ZKLFKLVDOZD\VVPDOOHUVRPHWLPHVHYHQWZRRUGHUVRIPDJQLWXGHFRPSDUHGZLWKWKHVROLGWKDWIRUPVWKHVWUXFWXUH
>@+RZHYHUWKLVLVQRWHQRXJKWRVSHDNRIFHOOXODUSRO\PHUVDVDSURSHULGHQWLILFDWLRQDQGGHPDUFDWLRQRIFHOOVLV
UHTXLUHG
3RO\XUHWKDQHV38LQJHQHUDODUHSRO\PHUVLQZKLFKWKHUHDUHPDQ\XUHWKDQHJURXSV1+&22REWDLQHGE\WKH
V\QWKHVLVRIPROHFXOHVFRQWDLQLQJGLIIHUHQWLVRF\DQDWHJURXSVDQGPROHFXOHVFRQWDLQLQJGLIIHUHQWK\GUR[\OJURXSV
,QRUGHU WRREWDLQ WKHPRVW VXLWDEOHPL[WXUH IRU WKHDSSOLFDWLRQ LW LVJRRGSUDFWLFH WRDGGFDWDO\VWV7KH VSHHGRI
JURZWKLVRIWHQFRQWUROOHGVLQFHRQO\ZLWKDVSHFLILFUDWHRIUHDFWLRQLW LVSRVVLEOHWRWUDSWKHULJKWDPRXQWRIJDV
ZLWKLQ WKH PDVV DQG REWDLQ FRPSOHWH UHWLFXODWLRQ RI WKH SRO\PHU 6RPH FDWDO\VWV FDQ EH WKHUHIRUH HPSOR\HG WR
DFFHOHUDWH WKH UHDFWLRQ EHWZHHQ SRO\RO DQG LVRF\DQDWH FDWDO\VLV JHO RWKHUV WR RSWLPL]H WKH LQWHUDFWLRQ EHWZHHQ
LVRF\DQDWHDQGZDWHUWKDWOHDGVWRWKHIRUPDWLRQRIWKHH[SDQGLQJJDVHWF
(/$672325DQG67<52'85
7KHDLPRIWKLVSDSHUFRQVLVWV LQWKHJHRWHFKQLFDOFKDUDFWHUL]DWLRQRISRO\XUHWKDQHIRDPVZKRVHVSHFLPHQVDUH
REWDLQHGIURPWKHVODEVRIWKHVDPHPDWHULDO6SHFLILFDOO\WKH%$6)FRUSRUDWLRQKDVSURYLGHGWZRGLIIHUHQWW\SHVRI
SRO\XUHWKDQHPDWHULDOREWDLQHGE\GLIIHUHQWSURGXFWLRQWHFKQRORJLHV WKHULJLGSRO\XUHWKDQHIRDP(/$672325
DQGH[WUXGHGSRO\VW\UHQHIRDP67<52'85VODEV(/$672325LVDFORVHGFHOOSRO\XUHWKDQHULJLGIRDPXVHGLQ
DZLGHUDQJHRI WKHUPDO LQVXODWLRQDSSOLFDWLRQVGXH WR LWVH[FHOOHQW LQVXODWLRQSURSHUWLHV67<52'85LV WKHRQO\
RQHDSSURYHGIRULQVXODWLRQLQVHLVPLFDOO\DFWLYHDUHDV,QRUGHUWRLQYHVWLJDWHWKHEHKDYLRXURIWKHVHPDWHULDOVZLWK
WKHYDULDWLRQRIGHQVLW\ZKLFKLVGLVFXVVHGWREHRQHRIWKHPRVWLQIOXHQWLDOSURSHUWLHVLQWKHPHFKDQLFDOEHKDYLRXU
RISRO\XUHWKDQHVODEVDWWZRGLIIHUHQWGHQVLWLHVKDYHEHHQFRQVLGHUHGDQGWKHSURSHUWLHVDUHUHSRUWHGLQ7DEOH,Q
WKHIROORZLQJWRUHIHUWRHDFKGLIIHUHQWW\SHLWZLOOXVHWKHDEEUHYLDWLRQVFRQWDLQHGLQWKHWDEOH
7DEOH3URSHUWLHVRIWKHHPSOR\HGPDWHULDOV
7\SH %$6)FRGH 'HQVLW\ሺȀଷሻ 7KLFNQHVVሺሻ $EEUHYLDWLRQ
3RO\XUHWKDQHULJLGIRDP (/$672325+   385
(/$672325+   385
 67<52'85&6   ;36%
([WUXGHG3ROLVW\UHQH)RDP 67<52'85&6   ;36$
/DERUDWRU\WHVWLQJ
7KH H[SHULPHQWDO FDPSDLJQ RI ODERUDWRU\ WHVWV FRQGXFWHG RQ VDPSOHV RI SRO\XUHWKDQH PDWHULDOV DW WKH
*HRWHFKQLFDO/DERUDWRU\RIWKH8QLYHUVLW\RI3DUPDFRQFHUQHGRHGRPHWULFDQGWULD[LDOWHVWV>@
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)RUWKHWULD[LDOWHVWWKHVSHFLPHQVZHUHH[WUDFWHGE\XVLQJDVXLWDEO\GHVLJQHGF\OLQGULFDOKROORZFXWWHUKDYLQJ
WKHGLPHQVLRQVRIWKHVSHFLPHQVWREHREWDLQHG,QLWLDOO\F\OLQGULFDOVSHFLPHQVRIGLDPHWHUPPDQGKHLJKW
PP DVSHFW UDWLR   ZHUH HPSOR\HG KRZHYHU RQFH VXEMHFWHG WR WULD[LDO WHVW WKHVH VDPSOHV VKRZHG VLJQV RI
LQVWDELOLW\ GXH WR ULE EHQGLQJ ZLWK FRQVHTXHQW \LHOGLQJ RI WKH VSHFLPHQV ,Q RUGHU WR PLQLPL]H WKHVH HIIHFWV
VSHFLPHQVZLWKDVSHFWUDWLRZHUHWKHUHIRUHFUHDWHG+RZHYHUWKLVZDVSRVVLEOHRQO\IRU385DVGXHWR385
ORZGHQVLW\DQGWKHPRGHVWWKLFNQHVVRIWKHVODEVWKHVSHFLPHQVDUHGHIRUPHGRUEURNHQDOUHDG\LQWKHH[WUXVLRQ
VWHSDQGWKLVFRXOGDIIHFWWKHUHOLDELOLW\RIUHVXOWV
,QRUGHUWRGRFXPHQWDSRVVLEOHPDWHULDODQLVRWURS\PRUHHYLGHQWLQWKHULJLGSRO\XUHWKDQHIRDPV385VDPSOHV
DUHH[WUDFWHGERWKDORQJ WKH WKLFNQHVVRI WKH VODEV³9HUWLFDOVDPSOHV´QDPHO\DORQJ WKHGLUHFWLRQRIH[SDQVLRQ
DQGSDUDOOHOWRWKHORQJVLGHRIWKHVODE³+RUL]RQWDOVDPSOHV´SHUSHQGLFXODUWRWKHGLUHFWLRQRIH[SDQVLRQ%HFDXVH
RI ORZ VODE WKLFNQHVV LWZDV QRW SRVVLEOH IRU 385 VODEV WR H[WUDFW KRUL]RQWDO WULD[LDO VSHFLPHQV EXW RQO\ IRU
RHGRPHWULFWHVWV
2HGRPHWULFWHVW
7KHRHGRPHWULFWHVWVZHUHFDUULHGRXWZLWKGLIIHUHQWORDGLQJVHTXHQFHV
 /RDGVWHSWKHVSHFLPHQLVORDGHGXSWRDFHUWDLQYDOXHXQORDGHGDQGUHORDGHGWKHVHTXHQFHZDVUHSHDWHGIRXU
WLPHV
 /RDGVWHSWKHVSHFLPHQLVORDGHGXSWRDFHUWDLQYDOXHXQORDGHGDQGUHORDGHGRQO\RQFH
 /RDGVWHSWKHVSHFLPHQLVVXEMHFWHGWRLQFUHDVLQJORDGVDQGQHYHUXQORDGHG
,W LVSURSRVHGDVDOUHDG\DQWLFLSDWHG WKHFRPSDULVRQEHWZHHQ WKH UHVXOWVRIRHGRPHWULF WHVWVRQ385VDPSOHV
FUHDWHGERWKLQWKHYHUWLFDOWKHGLUHFWLRQRIH[SDQVLRQRIWKHIRDPDQGLQWKHKRUL]RQWDOGLUHFWLRQ
5HVXOWV
)LJXUHVKRZVWKHUHVXOWVRIHDFKRHGRPHWULFWHVWRQERWK385)LJDDQG;36)LJEVDPSOHV,WFDQEH
QRWLFHG WKDW WKH GLIIHUHQW GHQVLW\ IRU WKH VDPHPDWHULDO DIIHFWV RQO\ WKH ILUVW SDUW RI WKH UHVXOWV XQWLO WKH \LHOGLQJ
VWUHVVDIWHUWKDWWKHUHLVDFRLQFLGHQFHRIWKHWZRFXUYHV
$OWKRXJKQRQHRIWKHVSHFLPHQVKDGEHHQVXEMHFWHGWRDSUHYLRXVVWUHVVKLVWRU\DOOWKHUHVXOWVVKRZDQDSSDUHQW
SUHVVXUH RI SUHFRQVROLGDWLRQ WKDW LQFUHDVHVZLWK WKHPDWHULDO GHQVLW\ WKLV SUHVVXUH LV DSSUR[LPDWHO\  N3D IRU
ORZHUGHQVLW\PDWHULDOVLH;36%DQG385DQGDERXWN3DIRU;36$DQG385,WFDQEHDVVXPHGWKDW
WKH LQLWLDO GHQVLW\RQSRO\XUHWKDQH IRDPSOD\V WKH VDPH UROHRI WKHSUHFRQVROLGDWLRQ LQ VRLOV$IWHU \LHOGLQJ WKH
FXUYHSDVVHVWKURXJKDSDWKYHU\VLPLODUWRWKHYLUJLQFRPSUHVVLRQFXUYHRIWKHPDWHULDOZLWKDVVRFLDWHGUHODWLYHO\
ODUJHGHIRUPDWLRQV8QORDGLQJDQGUHORDGLQJDUHDVVRFLDWHGZLWKDVPDOOUDQJHRIYDULDWLRQRIWKHYRLGUDWLR
7KHPDWHULDO VKRZV PHPRU\ RI WKH VWUHVV VWDWH VLQFH WKH SUHFRQVROLGDWLRQ SUHVVXUH LV UHPHPEHUHG LQ WKH
UHORDGLQJSKDVH7KHLQIOXHQFHRIWKHVDPSOLQJGLUHFWLRQRQWKHPHFKDQLFDOEHKDYLRXULVVKRZQLQ)LJXUHE,WFDQ
EHVHHQWKDWWKH³KRUL]RQWDOVDPSOHV´SUHVHQWDGHFUHDVHLQWKH\LHOGLQJVWUHVV
7KHRUHWLFDOPRGHOOLQJRIWKHRHGRPHWULFEHKDYLRU
,Q RUGHU WR PRGHO WKHRUHWLFDOO\ WKH RHGRPHWULF EHKDYLRXU RI WKH SRO\XUHWKDQH PDWHULDOV LQ H[DP WKH
UHFRPSUHVVLELOLW\FRPSUHVVLELOLW\DQGVZHOOLQJLQGH[HVREWDLQHGIURPWKHRHGRPHWULFWHVWDUHUHSRUWHGLQ7DEOH
7KHFRPSUHVVLELOLW\LQGH[ܥ஼YDULHVEHWZHHQDQGHLWKHUIRU385DQG;36ZKLOHWKHVZHOOLQJLQGH[ܥௌYDULHV
EHWZHHQ  DQG  7KHVH YDOXHV DUH VXEVWDQWLDOO\ KLJKHU WKDQ WKH XVXDOO\ REWDLQHG RQHV IRU VRLOVܥௌLV JHQHUDOO\
  ZKLOH WKHܥ஼YDOXHV YDU\ GHSHQGLQJ RQ WKH W\SH RI FOD\V HJ )RU QRUPDOFRQVROLGDWH RUJDQLF FOD\V
RVFLOODWHEHWZHHQDQGIRUVLOWVDQGRUJDQLFFOD\VEHWZHHQDQGDQGIRUSHDWVEHWZHHQDQG7KLVLV
DQDQRPDORXVEHKDYLRXUFRPSDUHGZLWKDQ\W\SHRIVRLOVXEMHFWHGWRRHGRPHWULFWHVW

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
)LJD385385E$QLVRWURS\RQ385F;36$;36%
7DEOH&RPSUHVVLELOLW\LQGH[YDOXHVIRU385H;36
 /RDG6WHS /RDG6WHS /RDG6WHS
 385  ;36  385  ;36  385  ;36 
            
&5            
&&            
&6            
&6            
7ULD[LDOWHVWV
7KHWULD[LDOWHVWVZHUHFRQGXFWHGE\DSSO\LQJWKHD[LDOORDGWKURXJKDSUHVVRQWKHFLUFXODUEDVHVRIWKHVSHFLPHQ
ZLWKDORDGVSHHGHTXDOWRͲǤͷ݉݉Ȁ݉݅݊XSWRDPD[LPXPD[LDOVWUDLQRI,QRUGHUWRJHWFRPSDUDEOHGDWDLW
ZDV GHFLGHG WR DGRSW WKH VDPH UDWH RI GHIRUPDWLRQ VWUDLQ UDWH IRU DOO VSHFLPHQV 7KH VDPSOLQJ IUHTXHQF\ ZDV
FKRVHQE\SRLQWHYHU\VHFRQGV7KHWLPHUHTXLUHGIRUHDFKWHVWZDVPLQXWHV
6LQFH385DQG;36DUH FORVHGFHOOV SRO\PHUV LH DOPRVW WRWDOO\ LPSHUPHDEOH LWZDV QRW SRVVLEOH WRXVH WKH
YROXPRPHWHUGXULQJ WULD[LDO WHVWVDQG WKHUHIRUH WKHUHZLOOQRWEHJUDSKV WKDW VKRZ WKHYROXPHWULFZLWK WKHD[LDO
GHIRUPDWLRQ
,QRUGHUWRDVVHVVWKHLQFLGHQFHRIWKHLVRWURSLFFRQVROLGDWLRQSUHVVXUHRQWKHPHFKDQLFDOFKDUDFWHULVWLFVRIWKH
PDWHULDOVZLWKGLIIHUHQWGHQVLWLHVWULD[LDOWHVWVZHUHFRQGXFWHGZLWKFHOOSUHVVXUHHTXDOWRN3DN3DDQGN3D
0RUHRYHU VLQFH GXULQJ WKH SUHOLPLQDU\ WHVWV LW ZDV QRWLFHG WKDW WKH UHVXOWV ZHUH QRW UHOLDEOH IRU VRPH PDWHULDO
VXEMHFWHG WR D FHOO SUHVVXUH RI  N3D LW ZDV GHFLGHG WR FRQGXFW VRPH WHVWV VXEMHFWLQJ WKH VSHFLPHQ WR D FHOO
SUHVVXUHRIN3DIRUPLQXWHVDQGWKHQXQORDGLQJ WRN3DN3DDQGN3DDQGFRQGXFWWKHWHVWDVLQWKH
SUHYLRXVPRGH7KLVZDVQRW SRVVLEOH IRU385 VLQFH GXH WR LWV ORZGHQVLW\ D FRQILQLQJSUHVVXUHRI N3D
FKDQJHVFRPSOHWHO\WKHVSHFLPHQVVKDSH5HVXOWVDUHUHSRUWHGLQ)LJXUHF
$V DOUHDG\ DQWLFLSDWHG 385  VSHFLPHQVZHUHPDGH E\ FXWWLQJ LQ WZR KRUL]RQWDO DQG YHUWLFDO GLUHFWLRQV LQ
RUGHU WRDVVHVV WKHDQLVRWURS\RI WKHPDWHULDO DQG WKH LQIOXHQFHRI WKHGLUHFWLRQRIH[SDQVLRQRI WKHSRO\XUHWKDQH
PDWHULDO
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5HVXOWV
7KHPRVW VWULNLQJHYLGHQFH LV WKDW WKHPRUH WKHFRQVROLGDWLRQ LVRWURSLFSUHVVXUH WKH OHVV WKHGHYLDWRULF IDLOXUH
VWUHVVFRQWUDU\WRZKDWKDSSHQVIRUDQ\W\SHRIVRLO LQZKLFKWKHHIIHFWRIWKHLVRWURSLFFRQVROLGDWLRQSUHVVXUHLV
DPHOLRUDWLYHRI WKHIDLOXUHFKDUDFWHULVWLFV+RZHYHU WKH<RXQJ
VPRGXOXVUHODWLYH WR WKHILUVWSRUWLRQRI WKHFXUYH
ݍ െ ߝ௩LQFUHDVHVZLWKWKHFRQVROLGDWLRQLVRWURSLFSUHVVXUHLQHDFKFDVH7KHYDOXHVRIWKHHODVWLFPRGXOLDUHUHSRUWHG
LQ7DE$VUHJDUGVWKHDQLVRWURS\RIWKHPDWHULDOLWLVFOHDUWKDWDORQJWKHYHUWLFDOGLUHFWLRQWKHVSHFLPHQVDUHOHVV
ULJLGDQGUHDFKWKHIDLOXUHJHQHUDOO\IRUORZHUYDOXHVRIGHYLDWRULFWHQVLRQ)LJXUHVFHDQGIVKRZWKHHIIHFWRID
SUHFRQVROLGDWLRQSUHVVXUHRIN3DLWLVQRWLFHDEOHWKDWWKLVHIIHFWVLVGHOHWHULRXVIRUWKHPHFKDQLFDOSURSHUWLHVRI
WKHPDWHULDOLQWHUPVRIVWLIIQHVVDQGIDLOXUHGHYLDWRULFVWUHVV


)LJ7ULD[LDOWHVWUHVXOWVD385385E(IIHFWVRIDQLVRWURS\RQ385F(IIHFWVRISUHFRQVROLGDWLRQRQ385G;36$;36
%H(IIHFWVRISUHFRQVROLGDWLRQRQ;36$I(IIHFWVRISUHFRQVROLGDWLRQRQ;36%
7DEOH(/$672325DQG67<52'85HODVWLFPRGXOL
 385 385 ;36$  ;36%  385 385
݌௖ሺ݇ܲܽሻ +RUL]RQWDO 9HUWLFDO +RUL]RQWDO ݌௣
ൌ ͳͲͲ ݇ܲܽ
݌௣
ൌ Ͳ ݇ܲܽ
݌௣
ൌ ͳͲͲ ݇ܲܽ
+RUL]RQWDO 9HUWLFDO
        
        
        
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)DLOXUHHQYHORSHV
)LJXUHVKRZVWKDWWKHIDLOXUHHQYHORSHRIDSRO\XUHWKDQHIRDPLVFXUYLOLQHDUDQGLWGHFUHDVHVZLWKWKHFRQILQLQJ
LVRWURSLFSUHVVXUHLQERWKFDVHVRISUHFRQVROLGDWHGDQGQRWSUHFRQVROLGDWHGVDPSOHV+RZHYHU385)LJD
LVDOPRVWVWDEOHZLWKWKHFRQILQLQJLVRWURSLFSUHVVXUH݌௖


)LJ(/$672325DQG67<52'85IDLOXUHHQYHORSHV
&RQFOXVLRQV
$ ILUVW H[SHULPHQWDO JHRWHFKQLFDO LQYHVWLJDWLRQ DLPHG DW WKH PHFKDQLFDO FKDUDFWHUL]DWLRQ RI WKH SRO\XUHWKDQH
UHVLQVKDVEHHQFRQGXFWHGLQ8QLYHUVLW\RI3DUPD7KHFRQFOXVLRQVFDQEHVXPPDUL]HGDVIROORZV
x 2HGRPHWULF WHVW UHVXOWV KDYH VKRZQ JUHDWHU YDOXHV RI FRPSUHVVLELOLW\ LQGH[ DOPRVW WZLFH IRU SRO\XUHWKDQH
IRDPVFRPSDUHGZLWKWKHW\SLFDOYDOXHVRIVRLOV,WLVDOVRQRWLFHDEOHDSODVWLFL]DWLRQVWUHVVDWDERXWN3DIRU
DQ\W\SHRIWKHWHVWHGPDWHULDOV7KDW¶VWKHUHDVRQZK\WULD[LDOWHVWVZHUHILUVWFRQGXFWHGDWFRQILQLQJSUHVVXUHV
ORZHUWKDQN3DWKHQWKHLQIOXHQFHRIDQLQLWLDOSUHFRQVROLGDWLRQDWN3DZDQWHGWREHDVVHVVHG*HQHUDOO\
VSHDNLQJWKHSUHFRQVROLGDWLRQKDVZRUVHQLQJHIIHFWVIRUWKHIDLOXUHFKDUDFWHULVWLFVVLQFHLWEULQJVWKHPDWHULDOWR
ORZHUYDOXHVRIWKHIDLOXUHGHYLDWRULFVWUHVVEXWLWLPSOLHVKLJKHULQLWLDO<RXQJPRGXOXVLQVRPHFDVHV
x $FFRUGLQJ WR WKHPDWHULDOGHQVLW\ LW LQIOXHQFHV WKHHODVWLF OLPLWZKLFK LQFUHDVHVZLWKGHQVLW\ LQERWKFDVHVRI
385DQG;36DQG LW¶V UHVSRQVLEOHRI ORZHUYDOXHVRI<RXQJPRGXOXV IRU ORZHUGHQVLW\PDWHULDOV7KHSODVWLF
PRGXOXVܧ௣LQVWHDGVKRZVVLPLODUVORSHIRUDOOPDWHULDOVUHJDUGOHVVRIGHQVLW\DQGSUHFRQVROLGDWLRQx 7KH PRVW VWULNLQJ FRQFOXVLRQ LV WKDW WKH PHFKDQLFDO SURSHUWLHV RI SRO\XUHWKDQH PDWHULDOV DUH GHWHULRUDWHG
LQFUHDVLQJWKHFRQILQLQJSUHVVXUHWKDW¶VWRVD\WKHH[DFWRSSRVLWHEHKDYLRXURIDQ\W\SHRIVRLO
5HIHUHQFHV
>@ 2 %X]]L 6 )LW\XV < 6DVDNL 6: 6ORDQ 8VH RI H[SDQGLQJ SRO\XUHWKDQH UHVLQ WR UHPHGLDWH H[SDQVLYH VRLO IRXQGDWLRQV &HQWUH IRU
*HRWHFKQLFDODQG0DWHULDOV0RGHOLQJ6FKRRORIHQJLQHHULQJ8QLYHUVLW\RI1HZFDVWOH$XVWUDOLD
>@ 0& 6DKD + 0DKIX] 8. &KDNDUDYDUW\ 0 8GGLQ 0G( .DELU 6 -HHODQL (IIHFW RI GHQVLW\ PLFURVWUXFWXUH DQG VWUDLQ UDWH RQ
FRPSUHVVLRQEHKDYLRXURISRO\PHULFIRDPV0DWHULDOV6FLHQFHDQG(QJLQHHULQJ
>@ )0DVROD ) 6HUHQD$QDOLVL VSHULPHQWDOH HPRGHOOD]LRQH WHRULFD GHO FRPSRUWDPHQWRPHFFDQLFR GL SROLPHUL HVSDQVL ILQDOL]]DWH D IXWXUH
DSSOLFD]LRQLJHRWHFQLFKH7HVLGL/DXUHD0DJLVWUDOH8QLYHUVLWjGHJOL6WXGLGL3DUPD
